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06bekTuBHbIe Kputepuu MPT-oueHKU 3P PeKTUBHOCTU Sl
NleYeHUA MeTacTa3oB B KOCTU Y 60/IbHbIX paKkoM
npeAcTaTe/ibHOU ¥enesbl U paKOM MONOYHOM

}enesbl: cUCTeMaTUYeCKMI 0630p U MeTaaHanus

B.0. Punn, T.[1. bepe3osckas, C.A. NBaHoB

MeOULMHCKUI paamMonormyecki HayuHbiv LeHTp umenn A.O. Lbiba — punman ¢enepanbHoOro rocyfapcTBEHHOr0 HIOHETHOMO yUperaeHMA
«HaumoHanbHbIM MEAVLMHCKUIA UCCe0BaTeNbCKUIA LIEHTP pagmonorum» MuHucTepcTBa 3apaBooxpaHenna Poccuiickoit Oepepaumm, O6HMHCK,
Poccuitckan Oepepauma

AHHOTALUA

ObocHosaHue. Bo3MoXKHOCTb NepCOHMUUMPOBAHHOIO NOAX0AA K NIEYEHUI0 METAcTaTMHECKOr0 paKa NpeacTaTeNibHoM
wenesbl (PMHK) u paka mMonouHon *enesbl (PMHK) TpebyeT 06BEKTUBHLIX MeTOLOB OLEHKM OTBETA Ha JleYeHMe 04aroB
B crenete. [lokasaHHaA Bbicokan addexTBHOCTb MPT B BbiABNEHMM MeTacTa3oB B KOCTU B COYETaHUM C OTCYTCTBMEM
MOHW3MPYIOLLEr0 U3NYYeHWA CO3AAET NPefnochbiikM ANA UCMOMb30BaHUA METOAa B MOHWTOPUPOBaHMM X0Aa NeYeHWs
Ha 0CHOBE 0OBEKTMBHBIX KPUTEPUEB OLIEHKW TepaneBTMYECKOro 3dpPeKTa.

Llenb — oUEHWTb BO3MOMKHOCTM 06EKTUBHBIX KOIMYECTBEHHBIX U MOMYKoNMYecTBeHHbIX MPT-KpuTepueB B onpege-
neHun 3QdEKTUBHOCTU NiedeHuUA (pagmo-, X MMMO-, FOPMOHO- M TapreTHasA Tepanus) MeTacTa3oB B KOCTU, NPUMEHABLUMXCA
B KIIMHUYECKUX UccnefoBaHuax y 6onbHbix PIMTHK 1 PMAK.

Mamepuanel u memodel. Mowuck B 6a3zax gaHHbix Embase, PubMed, Cochrane Central Register of Controlled trials
(CENTRAL), eLibrary ocywectenancs go 01.06.2021 no Knio4eBbIM cioBaM «magnetic resonance imaging», «MRI», «DWi»,
«treatment response», «prostate cancer», «breast cancer», «<hone metastasis» Ha aHFMMINCKOM 1 PYCCKOM fi3bIKax. B 0630p
BK/II0YaNN TONBKO MCCNEAoBaHNUA Mo 06beKTUBHOM MPT-oueHKe 3pdeKTMBHOCTU floboro TMNa nevebHoOro BO3AeNCTBUSA
(33 MCKMIOYEHWEM XMPYPrM) NpU METAcTaTMYECKOM NOPaKeHUM CKeneTa.

Pesynemamel. Ha ocHoBanuu aHanu3a 11 uccnepoBaHui, oTobpaHHbIX M3 312 WCTOYHMKOB, BbiAeneHbl 4 rpynmbl
06beKTMBHbIX MPT-KpuTEpUEB OLEHKW TepaneBTUYECKOro a¢deKTa npu MeTacTaTMHecKOM MOpaXKeHUW KOCTeM Y 60MbHbIX
P v PMM, BKnioualowmx OMHAMUKY pa3MepoB, MHTEHCMBHOCTM CUrHana Ha Au¢dysnoHHO-B3BELLEHHOM M306pareHu,
UMCNOBLIX 3Ha4eHMW M3MepAeMoro Koapduumenta anddysmm (MKM), obluen onyxoneBoin Harpysku. N3MeHeHWA 3TUX Ko-
JIMYECTBEHHBIX M MOMYKOIMYECTBEHHBIX MOKa3aTeNlel BO BCeX paboTax, 3a eAMHCTBEHHBIM UCKIIOYEHUEM, UMENW OfMHAKO-
BYIO HaNPaBNEHHOCTb, XOTA U PasfMyanmcb YACNOBLIMU 3HAYEHUAMU. YUMTLIBAA CTATUCTMHECKM 3HAYMMYIO FeTEPOreHHOCTb
(p <0,1 ona kputepua x2 v npu 12 >40%) ana sHaueHnin UKL o v nocne nedenns, AN aHannsa UCnonb3oBanack Moaenb ciy-
yanHbix 3pdexToB. N3menenne VK[ B pesynbtate neyenns B cpeaHeM coctasuno +0,35 [+0,12; +0,49] x10-° mm?/c co cpea-
HUMM 3Havenmammn UKL po neyennsa 0,83 [0,71; 1,03] x10-3 mm?/c, nocne neyenna — 1,18 [0,83; 1,49] x10-3 mm?/c.

3axnoyenue. MPT aBnAeTcA MHPOPMATMBHOM METOAMKOM ONA OOBHEKTMBHOW OLEHKM OTBETA KOCTHBIX METacTa3oB
Ha Tepanuio y 6onbHbIX PITHK 1 PMHK Ha ocHOBe KONMYECTBEHHBIX 1 MOMYKONIMYECTBEHHBIX KPUTEPUEB U UMEET 3HAUMTESIb-
HbI MOTEHLMAN B KA4eCTBE AMArHOCTUYECKOr0 UHCTPYMEHTa ANA MOHUTOPUPOBaHMA 3PDEKTUBHOCTH NeYeHUA MeTacTaTu-
YECKOro NOPaMKeHUA CKeneTa.

KnioueBble cnoBa: MarHUTHO-pe30HaHCHaA TOMOrpadua; MeTacTasbl B KOCTW; OTBET Ha NleYeHUe; MeTacTaTUYeCKMiA paK
MOJI0YHOW Kene3bl; METAaCTaTUYECKMIA PaK NpeaCcTaTelbHOM Henesbl.
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Objective criteria for MRI evaluation

of the effectiveness of treatment of bone metastases
in patients with prostate cancer and breast cancer:
systematic review and meta-analysis

Vladislav O. Ripp, Tatiana P. Berezovskaya, Sergey A. Ivanov

A. Tsyb Medical Radiological Research Center — branch of the National Medical Research Radiological Center of the Ministry of Health of the Russian
Federation, Obninsk, Russian Federation

ABSTRACT

BACKGROUND: The possibility of a personalized approach to the treatment of metastatic prostate cancer and breast
cancer requires objective methods for the evaluation of the response of foci treatment in the skeleton. The proven high
efficiency of MRl in detecting bone metastases, in combination with the absence of ionizing radiation, has laid the groundwork
for using this method in monitoring the treatment course based on objective criteria for evaluation of the therapeutic outcome.

AIM: To assess the possibilities of quantitative and semi-quantitative parameters of MRI-evaluation of treatment efficacy
(radiation, chemotherapy, hormane therapy, and targeted therapy) of bone metastases that were used in prostate and breast
cancer clinical trials.

MATERIALS AND METHODS: We searched the databases Embase, PubMed, Cochrane Central Register of Controlled Trials
(CENTRAL), eLibrary until April 1, 2021, using the following keywords: magnetic resonance imaging, MRI, DWI, treatment
response, prostate or breast cancer, and bone metastasis. We only included studies related to the MRI-evaluation of treatment
efficacy of any type of therapeutic intervention (with the exception of surgery) for metastatic skeletal lesions in this review.

RESULTS: We selected and analyzed 11 out of 312 sources found as a result of the search. It allowed us to identify four
groups of objective MRI criteria for evaluating the therapeutic effect in metastatic bone lesions in patients with prostate and
breast cancer, including the dynamics of sizes, signal intensity on DWI, ADC, and tumor total diffusion volume (tDV). Changes in
these quantitative and semi-quantitative indicators, with only one exception, had the same direction, although they differed in
numerical values. A random-effects model was used for analysis considering the presence of statistically significant heterogeneity
(p <0,1 for x? test; I? >40%),. The change in ADC as a result of treatment averaged +0.35 [+0.12; +0.49] x10~° mm?/s, with average
values of ADC before treatment — 0.83 [0.71; 1.03] x1073 mm?/s, after treatment — 1.18 [0.83; 1.49] x107 mm?/s.

CONCLUSION: MRl is an informative technique for the objective evaluation of the response of bone metastases to therapy
in patients with prostate cancer and breast cancer based on quantitative and semi-quantitative parameters. It has significant
potential as a diagnostic test instrument for monitoring the effectiveness of treatment of metastatic skeletal lesions.

Keywords: magnetic resonance imaging; bone metastasis; treatment response; metastatic breast cancer; metastatic
prostate cancer.
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Total (95% CI) 84
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Test for overall effect: Z= 3.57 (P = 0.0004)
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